Natural gas seepages are of great interest for the petroleum industry, both for prospecting and environmental reasons. Gas flares originating from gas seeps can be fairly easily identified by multibeam water column data, but further investigations require observations from close range. ROV investigations provide high detail, but are time consuming and costly. AUVs (autonomous underwater vehicles) have proven to be very useful for such investigations, traditionally carrying sidescan sonars, multibeam echosounders and other equipment. Synthetic aperture sonars are now emerging as a new tool, giving unrivalled resolution. Used in combination with high resolution colour photos, methane sniffers and other sensors, we can now get detailed documentation over large areas within limited time.
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Are there natural gas seeps in the Barents Sea? Where are they? How much gas is seeping from the seabed? What is the origin of the gas? What is the timing of the seeps? Are there any physical expressions on the seabed? Is there an influence on the seabed ecosystem?
These questions are being assessed in a cooperation project involving Lundin Petroleum, the On the Norwegian continental shelf, we have investigated seeps at water depths between 200 and 400 metres. First stage has been analysis of water column data using tools as the Fledermaus Midwater Module. This has revealed a high number of gas flares in areas such as the Loppa High and the Harstad Basin ( fig. 1) . A high number of fish schools with acoustic signatures similar to the gas flares has complicated the recognition of gas flares, but the interpretation has been confirmed by the SAS data (stage 2). The next stage (2) has been to use the HUGIN HUS AUV, equipped with the new HiSAS 1030 Synthetic Aperture Sonar from Kongsberg, to investigate the seabed in detail around the flares. Giving a pixel resolution up to 2x2 cm over a swath width of 280 meter, the SAS gave imagery covering a few km2. The carbonate crust fields have normally a characteristic appearance, with low reflectivity and a rugged morphology compared to the surrounding seabed sediments. Detailed bathymetry extracted from the SAS data was used to produce 20 x 20 cm grids, giving unrivalled resolution at these water depths ( fig. 2) . The third stage was to use the SAS imagery and micro bathymetry to guide the visual documentationusing the TFish optical colour photo system on HUGIN HUS to provide high resolution photos of the seabed and near-bottom seabed. Carbonate crusts can be readily identified and confirmed on these images. Other frequently occurring features are gas bubbles and white bacterial mats. A rich fauna with abundant sponges is often seen. Rockfish (Sebastes sp.) and ling cod are commonly observed.
Figure 2 3D model based on SAS micro bathymetry, with SAS backscatter draped over. Note the carbonate crust fields, the plough mark and the trawl marks.
The integration of these nested data sets gives for the first time the possibility to effectively locate and document past and active gas seeps, forming the basis for ROV based sampling of authigenic carbonate crusts, gas, sediments and fauna. The sampled material tells a very interesting history about the sources of fluids, periods of gas hydrate formation and release, and the environmental significance of these processes and features.
